Importance of beta-lactamase inactivation in treatment of experimental endocarditis caused by Staphylococcus aureus.
To test the hypothesis that cephalosporins resistant to beta-lactamase are preferred in the treatment of serious staphyloccal infections, the ability of four cephalosporins to eradicate bacteria from the cardiac vegetations of rabbits with experimental endocarditis was examined. Two strains of Staphylococcus aureus were chosen as pathogens: one that rapidly and completely inactivated 50 micrograms of cefazolin in vitro (beta-lactamase-positive) and another that did not inactivate any cephalosporin (beta-lactamase-negative). Rabbits with a polyethylene catheter in the left ventricle were reliably infected witih 10(5) bacteria. Similar numbers of S. aureus were recovered from the cardiac vegetations of rabbits inoculated with the beta-lactamase-positive strain after 24 hr of treatment with each of four cephalosporins. However, when the animals were treated at intervals of 6 hr for four days, significantly fewer rabbits survived after treatment with cefazolin than with cephalothin. No difference in survival was observed in the treatment of rabbits with endocarditis due to the beta-lactamase-negative strain. The failure of cefazolin in the treatment of staphylococcal endocarditis in rabbits may be due to inactivation of the drug by beta-lactamase in vivo.